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Hyper related OLAP 

This invention relates to a computer-implemented method of preparing a 
presentation requested from a data report. 

5 Background 

Data processing techniques for analytical purposes are, contrary to data 
processing for transaction purposes, optimized with respect to providing a 
user with processors and presentation tools that can generate illustrations of 
the result of a specified analysis task. 

10 

Not only the data processing techniques, but also the data on which the 
analysis is to be based are often arranged with the special aim of supporting 
analysis purposes. This means that data are organised in a straight forward 
or flat organisation. This straightforward organisation of the data requires, 

1 5 however, a higher memory consumption and longer access time to the data 
when compared to organisation of data for transaction purposes. Typically, 
databases for analytical purposes comprise redundant data in that pre- 
computed aggregations of data are comprised in the database along with 
underlying data, ie data across which the aggregation(s) is/are performed. 

20 Thus, one can say that such a database represents data at different levels of 
granularity. 

A well recognised organisation of data for analysis purposes comprises 
multidimensional databases e.g. so-called cube databases, or simply Cubes, 

25 for OLAP, OnLine Analytical Processing, databases. However, various types 
of databases and other types of data structures can be used for analytical 
processing, including relational databases, flat file databases, XML 
(Extensible Markup Language) databases, etc. In these databases elements 
of data can be denoted data items and can be defined as a field in a specific 

30 record, a cell in a table or spreadsheet, or a delimiter or tag separated or 
fixed-length data entity. 
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Despite their different structures each of the data items in the databases can 
be categorized as being so-called measures or dimensions. From a data 
representation point of view there are prima facia no differences, but from a 
5 user's point of view, a data item of the measures type can be interpreted as a 
measure value given a specific condition specified by an associated value of 
a data item of the dimensions type. A value of a data item of the dimensions 
type is also recognised as a so-called dimension value or a criterion. 

1 0 Hence, for instance a range of data items categorized as measures can 
represent sales figures in an organisation. These sales figures are given a 
meaning when associated with the specific conditions of the time instances at 
which the sales figures represent the sales in the organisation. The time 
instances are represented by means of the dimension values. By 

15 categorizing the data items in this way an additional and more abstract way 
of representing data is provided; this additional representation is also 
denoted meta-data. In the above example, time is thus a dimension and the 
sales figures are categorized as a measure. 

20 The data processing techniques for analytical purposes operate on these 

data whatever the organisation of the data to provide a result of the analysis. 
For this purpose, an analysis task can be specified by a request to a 
database. The result of the analysis is then illustrated by means of a data 
report. The data report can be set up by a user who selects presentation 

25 objects and properties thereof by of a so-called 'report generator' or a 'chart 
wizard', wherefrom default layout properties or user-specified layout 
properties are selected before making the presentation. 

In connection therewith it is a well-known situation that a user often uses 
30 some sort of trial-and-error for tuning, on the one hand, the specification of 
the analysis task and, on the other hand, the illustration of the result of the 
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analysis. Therefore, a further specification of the analysis task and the 
illustration of the results are functions which more or less have merged into 
the same user interface for more or less simultaneous tuning of an analysis 
and the results thereof. 

The graphical/visual presentation of data is greatly influenced by the type of 
graphical/visual objects applied to make the presentation and layout 
properties of the graphical/visual objects. For textual presentations the 
objects may comprise text sections, headings, tables with columns and rows, 
etc. The layout properties may comprise font size, line spacing, etc. For 
graphical presentations the objects may comprise different types of charts 
and diagrams such as bar charts, line charts, pie charts, scatter charts, radar 
diagrams and other known diagrams or charts based on graphical elements. 
The layout properties may comprise tick marker spacing on an axis, legend 
font size, etc. 

Presentation objects may be more or less suitable for making a presentation 
of a specific result with given contents, structure and format. Typically, the 
user is the only one to make a decision on that since it may require 
knowledge of the result which is not present in the application in which the 
presentation is made. However, the layout properties for specific presentation 
means are to some extent determined by properties of the physical medium 
on which the presentation is to be made. These properties are typically 
known to the application since knowledge of these properties is required to 
make the presentation. Therefore, the application can to some extent provide 
automatic setting of the layout properties. However, when it comes to layout 
properties which clearly are to be set in response to preferences of individual 
users and which may depend heavily on the content, structure and format of 
the result, it becomes critical to select a presentation automatically or semi- 
automatically. 
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In some types of applications results of a repeated analysis task have a fixed 
structure and format which is repeatedly presented by the same 
graphical/visual objects. Thereby, it may be worth the effort to spend time on 
selecting an optimal presentation object and tuning the layout thereof to 
5 obtain an optimal presentation in terms of obtaining the clearest presentation. 
An optimal presentation quality is thereby obtained. 

However, in other types of applications the structure and format of the result 
of repeated analyses may change. Thereby it may be an overwhelming task 
10 to spend time on applying some sort of trial-and-error to obtain an optimal 
presentation for each result. 

Especially in connection with presentation of results obtained by submitting a 
query to a database, the query to the database may generate results that can 
1 5 assume so many different structures and formats that it may be practically 

impossible to capture all the combinations of a result for making an automatic 
or semi-automatic presentation. 

The ever increasing data capacity of storage memories and the widespread 
20 use of databases increase the amount of time a user is confronted with in 
connection with the task of, on the one hand, making queries to databases; 
and on the other hand, selecting a presentation for the data retrieved by the 
query. 

25 Prior art 

It is known to provide a user with tools for making a so-called data 'drill- 
down'. One familiar with field of databases will know the term 'drill-down' to 
comprise a method of coming from a data report with aggregated data to 
underlying data across which aggregation is performed to render the 
30 aggregated data and to make a presentation of the underlying data. Thus 
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one may drill down from data at a coarse scale to data at a fine scale and 
make a presentation of the data at the fine scale. 

This reflects, on the one hand, that a user is provided with a tool for limited 
5 tuning of an analysis and the result thereof. On the other hand, this tuning is 
limited to populating the presentation with details. This involves the problem 
that only limited data processing capabilities are exploited. When a user 
desires to explore a given figure in more detail he/she is loaded with a large 
amount of details data that may not provide information useful for really 
1 0 exploring the figure in a clear way. 

US patent 5,61 1 ,034 discloses a method of making a graph by selecting one 
of a plurality of graph forms that are automatically determined to fit a user's 
data format. Thereby graph forms that are deduced to be inappropriate for 
1 5 displaying selected data can be filtered out to make a list of appropriate 
graphs. For instance the method can filter out a pie chart if a user's data 
format involves several rows and columns. However, this method is only 
involved with deductions that are based on low level, logic deductions. 

20 WO 82/00726 discloses a mechanism for generating graphic charts based on 
a user interface wherefrom a user can create new charts or recall previously 
created charts. The mechanism involves a selector mechanism which co- 
operates with the user interface to provide a set of interdependent and 
sequential menus which in combination provides guidance for the user in the 

25 process of composing a chart. The chart is created in a user-selected input 
mode from user selected chart objects and descriptors of the chart objects. 
Hence, the user is provided with a wizard-like guidance wherefrom also 
previously created charts may be selected and recalled. The user however, 
must struggle to remember which chart to select and recall. 
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US patent 6,160,549 discloses a report generator that uses a graphical user 
interface to facilitate specification of layout aspects of the report and data 
aspects of the report. The report generator allows the use of multiple 
database queries that are related to each other in a parent-child relationship 
5 in a tree hierarchy. Each node of the tree describes a layout object with 
layout properties and introduces a relation between the report layout and 
data. The layout properties are defined by a user by means of a graphical 
user interface. Thereby the task of procedural or declarative report 
programming is limited or avoided in report development. Despite being able 
10 to reuse previously specified presentation elements combined with a 

previously used query element when the query element is used again, it may 
be desired to alter the presentation element when used in a new 
query/presentation context. Thereby reuse of presentation element as in the 
original context is spoiled. 

15 

US 4,800,510 discloses a method of controlling the process of designing the 
layout of a computer-generated graph by automatically adjustment of design 
parameters that determine the layout of the graph in response to user- 
selected parameters that are selected at a higher level of abstraction of the 
20 computer-generated graph. This is carried into effect by referencing each 
group of multiple design parameters by a single user selectable parameter. 



As shown above, the prior art discloses various techniques for easing the 
task of setting up the layout of a presentation in the form of a graphical report 

25 or a graph. At a relatively high abstraction level the user is involved in 

selecting the presentation, whereas at lower abstraction levels involving more 
details a system automatically generates the presentation. The automatically 
generated presentation is generated from previously stored preferences on 
previous presentations or knowledge of the data or the queries that are used 

30 for retrieving the data to be presented. 
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However, the problem of only limited data processing capabilities being 
exploited and the problem of a user being overloaded with a large amount of 
details data when a user desires to explore a given figure of a data report in 
more detail remain unsolved. 

5 

Summary of the invention 

The present invention overcomes these and other problems by means of a 
computer-implemented method of preparing a presentation requested from a 
data report. The method comprises the following steps of: 

10 displaying a data report which contains a collection of graphical 

elements, where a graphical element is bound to a data item, and where a 
data item is specified by metadata, and where the metadata comprises one 
or more of a dimension, a dimension value, and a measure; 

in response to a user's directed action to the given graphical 

15 element, determining at least one association, of a dimension and a 
measure, by identification of measures and dimensions in the applicable 
metadata and identification of associations thereof and/or addition of a 
dimension or measure to an identified measure or dimension; 

searching for a stored, like association, where stored 

20 associations are related to stored presentation properties, and 

applying the related presentation properties to make a 
presentation of further data items which are specified by the determined at 
least one association. 

25 Thereby, a user can target the graphical element that illustrates a figure to be 
explored further according to his/hers presentation preferences. Thus, a very 
intuitive interface can be provided to the user. Since the metadata comprises 
a dimension and/or a measure and/or a dimension value it is possible to 
retrieve information for generating or identifying an association which is 

30 related to preferred presentation properties. In particular, it is convenient that 
the specific metadata that applies to a given data item can be determined 
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from a graphical element that Illustrates a value of the data item to there 
through provide a link from the graphical element, via metadata, to preferred 
presentation properties. 

5 The metadata can be used for making deductions about which presentation 
to select when using an automatic selection procedure. From the metadata 
an association can be determined. When both a dimension and a measure 
are comprised in the metadata, the association is already established. 
However, when only a dimension or measure is comprised in the metadata 
10 an association involving the dimension or measure in the metadata can be 
created. Based on either the existing association or the created association a 
storage memory of presentation properties for previously used presentations 
can be searched and if a match is found, these presentation properties can 
be applied to make a presentation of data specified by the association. 

15 

Consequently, meta-knowledge of data items behind a graphical element is 
used for determining presentation properties. Thereby the chance of being 
able to retrieve presentation properties is greatly increased. Since 
presentation properties are searched for per association, it is possible to 
20 define presentation properties for each new combination of data items or to 
define several sets of presentation properties per association. Thereby the 
presentation of e.g. a data item 'sales' may be different depending on the 
association of which it is a constituent. 

25 In a preferred embodiment of the invention, the step of making a presentation 
comprises a step of: making a presentation confined to a subset of the further 
data items, which subset is specified by the determined association and a 
dimension value in the applicable metadata. Thereby a criterion in the data 
report can be carried from the metadata, in the data report, to a request by 

30 means of which the further data items are retrieved. Thus, a figure to be 
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explored in the data report can be explored under the same criterion in the 
presentation of the further data. 

Preferably, the further data items are additionally specified by a dimension 
5 value; and the presentation properties are divided into a first group and a 
second group; and wherein properties of the first group are applied to the 
further data items as specified by the determined, at least one association; 
and wherein properties of the second group are applied to a subset of the 
further data items as further specified by a dimension value of the applicable 
10 metadata. The first group can comprise e.g. properties defining a type of 
presentation and the second group can comprise properties of a given type 
of presentation. Thereby the determined association determines the type of 
presentation whereas the dimension value or criterion defines properties in 
dependence of the criterion or criteria, if any. 

15 

The step of searching for a stored, like association can comprise the steps of: 
in case a stored, like association is not found, generating presentation 
properties; and relating the generated presentation properties to the 
determined association. Thereby presentation properties linked to a 

20 determined association can be generated for a first time based on automatic, 
semi-automatic or manual settings or adjustments. Thereby a system in 
which the method is applied can be developed based on the data the user is 
operating on i.e. the associations that are determined and the user's 
preferences for presenting the data of the association. This will provide the 

25 user with a tool that adapts to the user's preferences. This provides in turn an 
increased performance in terms of reducing the number of required 
interactions to reach a given presentation result. 

The report can be configured with a tool providing a user with controls for 
30 manipulating presentation properties according to either of the following 
steps in response to a user's action: selecting a presentation object from a 
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collection of presentation objects and selecting graphical properties of the 
selected presentation object; or changing an applied presentation object 
and/or selecting graphical properties of the applied presentation object. In the 
first situation, the user can be prompted to select a presentation, whereas in 
5 the second situation the user can modify or change a presentation object 
which is suggested in accordance with partial matching stored presentation 
properties. 

Preferably, the step of searching for stored, like metadata comprises: 
10 determining whether an identified measure or dimension or association 
thereof can be deemed to be incomplete, and in that event searching for 
stored, like metadata with associated presentation properties, in which the 
deemed incomplete metadata are comprised. The like metadata can be 
applied to complete the deemed incomplete measure, dimension or 
15 association. Thereby, information for making a meaningful presentation can 
be retrieved. The information can comprise metadata for, in the first place, 
retrieving the data which are probably the data that are to be presented. 
Thus, small fractions of metadata can be completed to retrieve data at all. 

20 There may not be any stored association which is identical to a determined 
association. In that event no use of stored presentation properties can be 
exploited. However, in accordance with a preferred embodiment, the step of 
searching for stored, like metadata can comprise: determining whether the 
determined association can be deemed to be different from stored 

25 associations, and in that event searching for a stored association, with 
related presentation properties, in which a measure or dimension of the 
determined association is comprised; and applying the presentation 
properties related to the stored association, which comprises the dimension 
or the measure, to make the presentation. Thereby presentation properties of 

30 a best matching association can be applied. For instance a determined 
association can comprise a dimension with dimension values of time 
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instances or time intervals, and a measure of e.g. a revenue. Presentation 
properties related to an association in which the dimension, but not the same 
measure is comprised can be applied with sense despite the different 
measure. The different measure could be e.g. turnover, in which case 
5 'turnover 1 may share a property with 'revenue' e.g. a unit of 1000$. Thereby 
preferred presentation properties e.g. of how to display measures of dollar 
amounts overtime can be applied although no stored presentation properties 
exist for the exact same association. 

10 The method can comprise the step of: determining multiple associations 
based on retrieving associations wherein a dimension identified in the 
applicable metadata is a constituent to thereby discover multiple measures 
which each forms an association in combination with the identified 
dimension. Thereby a single determined dimension, or alternatively a 

15 measure, can draw multiple measures which are all displayed in respect of 
the identified dimension. The multiple measures can be displayed in a single 
or in multiple objects. Thus associations, dimensions or measures can be 
expanded. 

20 Preferably, the method comprises the steps of: for a determined association, 
determining predefined combinations of preferred presentation objects, and 
for each combination, applying the related presentation properties to make a 
presentation of further data items by means of the preferred presentation 
objects. Thereby preferred presentation properties are applied to several 

25 presentation objects which are constituents in a preferred combination of the 
several objects. 

In case several objects are used in relation to a given association, it is 
convenient that the method comprises the step of: at a first point in time, 
30 registering an application of a presentation object to an association to 
retrieve that object as a preferred presentation object for a determined 
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association at a later point in time. Thereby e.g. a most frequently used 
object can be suggested in order to apply preferred presentation properties. 

Preferably specific metadata that applies to the data item is bound to a given 
5 graphical element as determined by a framework of the report layout. This 
framework can be in the form of Hyper Text Markup Language, HTML, 
extensible Markup Language, XML, Hyperlinks or any other framework e.g. 
by means of object-oriented programming. In particular the framework can be 
comprised in a report generated by a Microsoft Reporting Services (TM) 
10 engine. This engine can render data reports from a special language which is 
an XML variant denoted Report Definition Language, RDL. These reports can 
thereby implement the present invention. Information for generating the 
framework can be comprised in the RDL language. 

15 The values of the data items can be obtained by transmitting a request to a 
dataset or retrieved from the request itself. Measures or dimensions can be 
retrieved from the request or they can be validated as such in a database. 
However, typically the knowledge of a data item being either a measure or a 
dimension is stored with the dataset in a database. 

20 

When the data on which the data report or presentation originates from a 

large amount of data which multiple users demand to operate on, it is 

convenient to implement the method in a client server configuration. Thus the 

method can preferably comprise the further steps of: 
25 from a client computer, sending a request for the data report to a 

web server; at the web server, processing the request and sending 

information to the client for it to render the data report; 

in addition to determining the at least one association in 

response to a user's directed action, sending a request to the web server 
30 with the determined association for the web server to perform the search for 
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a stored, like association related to stored presentation properties, and to 
retrieve the further data items; and 

from the web server, sending the further data items and the 
presentation properties to the client for it to apply the related presentation 
properties. 

Additionally, the invention relates to a computer readable medium, a 
computer program product and a software application. 

Generally, it should be noted that presentation properties can comprise all 
types of properties for a presentation. However, in the below presentation 
objects are considered a term which may be comprised by the presentation 
properties to handle groups of presentation properties by means of objects. 
Properties of such objects are denoted object properties and may also be 
comprised by the broad term presentation properties. Presentation objects 
can be considered as closely related to a graphical presentation. Thus for 
instance, an object can be of the type 'pie chart' or table' or 'bar chart* etc. 
However, presentation objects can also be defined in other ways without 
departing from the invention. 

Brief description of the drawing 

The invention will be described in greater detail in connection with a preferred 
embodiment of the invention and with reference to the drawing in which: 

fig. 1 shows a first block diagram of a system according to the invention; 
fig. 2 shows a second block diagram of a system according to the invention; 
fig. 3 shows a first graphical presentation object in a data report; 
fig. 4 shows a second graphical presentation object in a data report; 
fig. 5 shows a flowchart of a method according to the invention of 
determining an association and determining a presentation; 
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fig. 6 shows a flowchart of a method according to the invention of determining 
an association; and 

fig. 7 shows a flowchart of a method according to the invention of determining 
a presentation. 

5 

Detailed description of a preferred embodiment 

Generally and in connection with the present invention, it should be noted 
that a dimension is a collection of data of the same type; it allows one to 
structure a multidimensional database. A multidimensional database is 
1 0 typically defined as a database with at least three independent dimensions. 

Measures are data structured by dimensions. In a measure, each cell of data 
is associated with one single position in a dimension. 

15 The term OLAP designates a category of applications and technologies that 
allow the collection, storage, manipulation and reproduction of 
multidimensional data, with the goal of analysis. 

Special modules may be provided to transform operational data from a 
20 source database or transaction database to analytical data in a data 
warehouse. In some situations it may be inconvenient to transform the 
operational data to analytical data which are stored in another database. 
Therefore the operational database, which is typically a relational database, 
can be emulated such that it is exposes an interface from which the 
25 operational database appears and is accessible as a multidimensional 
database. 

In the below, the term database can designate any type of database whether 
analytical or transactional, but it should be clear that analytical databases are 
30 preferred in connection with the present invention. 
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Fig. 1 shows a first block diagram of a system according to the invention. The 
system 100 comprises a user interface 101 which operates in combination 
with a data determination component 112, a database 113, a presentation 
determination component 111, a storage memory 110, and a presentation 
memory object 114. 

The user interface 101 is shown in the form of a window which has a control 
bar 104 with controls for closing, maximizing and minimizing the window. The 
window comprises controls in the form of an input text box 102, an 
adjustment box 103, and a data report 108 in which different graphical 
presentation objects (105,106,107) can be arranged. The data report can 
thus be arranged as a container of the presentation objects. Different 
presentation objects can be arranged in the container, e.g. a bar chart object 
105, a pie chart object 107, and a list object 106. 

Tho user interface can handle two types of situations. In a first situation, a 

user can request data to be presented as a result by means of the data 
report, whereas in a second situation a user can request further data by an 
action directed directly to a figure or element of the data report to thereby 
explore figures or elements of the result to obtain a further result. 

In a preferred embodiment, a user can request data in the first situation by 
means of the input text box wherein the user can write a question in a natural 
language in a preferred language e.g. the English language. From a user's 
perspective this question constitutes a query to the database 1 13. In an 
exemplary embodiment the database 1 13 can contain the following data 
items, wherein the date items are categorized as measures or dimensions 
and wherein a dimension exists at different levels such as day, month, and 
year: 



Measures: 



Dimensions: 
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'turnover' 


time' (level 0: Year; level 1 : Month; level 2: Day) 


cost' 


'Customer' (level 0: Group; level 1: Name) 




Product' (level 0: group; level 1 : Name) 




'Country' 



Thereby the following questions can be asked: 

1) I would like to see 'cost' grouped by 'time, month' 

2) I would like to see 'turnover* grouped by 'time, month', 'customer, 
group' and 'product, name' 

3) I would like to see 'turnover* 

4) I would like to see 'country* 

A question like the above ones are forwarded to a data determination unit 
112 which is arranged to identify data items and their category and levels by 
parsing the question. 

In the second situation, wherein a user can request further data by an action 
directed directly to a figure or element of the data report, metadata applicable 
to the data item of the figure or element can be retrieved or deduced. In that 
situation, the data determination unit 1 12 is arranged to identify such 
metadata items. 

Based on the identified data items, the data determination unit 1 12 is able to 
look up a storage memory 1 1 0 of previously used combinations of metadata 
and presentation properties. The contents of the storage memory 110 can 
have the following form as shown in table 1 : 



Data 


Presentation 


Frequency 


Time, Level 1 
Turnover 


type=Barchart; legend=off; 
labels=off; 3D- 


3 
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effects=Orthogonal 




Country; 

Contribution Margin 


type=map; legend^off; 
labels=on; 3D~effects=None 


3 


Customer, Level 0; 

Turnover; 

Cost; 

Contribution Margin 


Type=Crosstab; legend=off; 
labels=off; 3D-effects=None 


2 









Table 1 



By searching the storage memory 110, with contents as shown in table 1 
above, for a match on the data items and levels identified from the question, 
5 it is possible to determine whether a previous presentation matching the 
question has been used. Thereby preferred presentation properties can be 
found. If for instance it is determined that a question involves the data item 
'time, level V and 'turnover', it can be deduced that the preferred 
presentation of these data items is a bar chart with properties as shown in 
10 table 1 above. According to the invention a more detailed description of this 
deduction will be described in connection with the flowcharts. 

Presentation properties are determined by the presentation determining unit 
111 based on the result of the search for matching data items and levels. The 
15 determined presentation properties are stored in a presentation memory 
object 114. 

The data determining unit 112 converts the question or the metadata, as the 
case may be, to a query that can be submitted to a database 1 13 via a 
20 database connection. In response to the query, the database provides a 

result data set. This result data set is sent to a presentation memory object 
114. Thereby the result data set and the presentation properties are handled 
in the same memory object 114. 
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Via the presentation determining unit 1 1 1 , the presentation properties from 
the data object or from the adjustment box 1 03 can be used for updating the 
frequency count and/or another update of the storage with the registered 
combinations of data and presentation properties in storage memory 110. 
The frequency count and/or another update of the storage can be updated in 
response to a user changing focus from the container 108 to the input box 
102 and/or closing or minimizing the window 104. Alternatively, a button or 
other control (not shown) on the user interface 1 01 can be used as an 
acceptance of storing the presentation properties of the present presentation 
and/or update the frequency count In the latter case, a more transparent 
update is provided. 

Presence of controls and/or parameters in the adjustment box 103 can be 
regulated by registering a frequency of use for the individual controls. 
Thereby, e.g. the top 4 or 5 most used controls can be adapted to be directly 
available in a primary box, whereas access to additional less frequently used 
controls is provided in a secondary box. 

In a preferred embodiment, the frequency of use for controls and/or 
parameters in the adjustment box 103 can be regulated by registering a 
frequency of use for the individual controls, which frequency of use is specific 
to the question or data items provided via the input box 102. Thereby, the 
controls available in a primary box are adapted to correspond both to the 
data on which the presentation is based and to a user's preferences. 

Fig. 2 shows a second block diagram of a system according to the invention. 
The system 200 comprises the user interface 101 which operates in 
combination with a parser 202, the database 113, a creator 203, a search 
engine 204, the storage memory 110, and the presentation memory object 
114. 
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The parser 202 is arranged to parse an input i.e. a question or query 
received by means of the input box 102 to identify data items, associations of 
data items and dimension levels and criteria, if any. Alternatively, when a 
5 user requests further data by an action directed directly to a figure or element 
of the data report, metadata applicable to the data item of the figure or 
element can be retrieved or deduced to be provided as identified items. 

Based on the identified items, a creator 203 initiates several operations: 
1 0 sending a query to the database 1 1 3; creating an association of data items 
which association is forwarded to storage memory 1 10 for immediate or 
subsequent storage; and forwarding the association to a search engine that 
searches the storage memory 110 for previously stored like associations. By 
means of an adjustment box 103 on the user interface 101 , presentation 
1 5 properties of a performed presentation is registered and stored in the storage 
memory 110 with a relation to the association that was used for retrieving the 
presented data i.e. the one forwarded to the storage memory. 

In the shown embodiment, the user interface 101 comprises a pick-list 201 
20 which can contain items that exist in the database. The items can be grouped 
by e.g. their category (measures or dimensions). A user entering a question 
in the input box 102 can pick a data item from the pick-list 201 to thereby 
uniquely identify a data item for a question. Thereby, the user is not required 
to remember data items of the database. The pick-list 201 can be provided 
25 with data items by manually entering them or by automatically retrieving 
existing data items in the database. 

Fig. 3 shows a first graphical presentation object in a data report. The 
graphical presentation object is shown in the form of a table 301. 

30 
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The table 301 can be comprised in an object container corresponding to the 
object container 108. This object container can constitute a data report or a 
portion of a data report. Alternatively, the table 301 can itself constitute a 
data report or a portion thereof. 

A data report comprises a collection of graphical elements. Here, the 
graphical elements are organised in a presentation object in the form of the 
table 301 . The graphical elements comprise cells of the table 302, in which it 
is shown that one of the cells comprises an exemplary figure 'xxx'. The cells 
of the table 301 are organised in rows and columns, where the cells 304, 305 
and 306 contains column headers, and where cells 303 contain row headers. 
A further graphical element is an element 308 which is table header. The 
table header designates that a dimension value V, which is short for 'Year*, 
is equal to the dimension value '2004'. These graphical elements are thus 
contained in a collection in which each graphical element is bound to a data 
item. 

The graphical element 305 is bound to a data item which provides the value 
of the column header, in this case the capital letter 'S' designates a measure 
denoted 'Sales'. Likewise, the graphical element 306 is bound to a data item 
which provides the value of a capital 'R' which also designates a measure, 
but denoted 'Revenue'. The information on 'R' or 'Revenue' or 'S' or 'Sales' 
need not be contained in the report itself, but can be provided by the 
database or any other application. 

The graphical elements 303 are bound to data items which provide the value 
of the row headers. In this case, the values are given somewhat anonymous 
values: *PG1\ 'PG2', 'PG3' and 'PG4'. These values can be short for 'Product 
Group V, 'Product Group 2' etc. In this case, the cells designate values of a 
dimension ie so-called 'dimension values'. The graphical element 304 is 
bound to a data item which provides a value 'PG' which is short for 'Product 
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Group' and which designates the dimension of which the cells in the below 
column are dimension values. 

The remaining eight cells designated in common by reference numeral 302 
designates cells or graphical elements bound to data items which provides 
figures, typically numbers, as the result of a specified analysis. 

The further graphical element 308, in the form of a table header is also bound 
to a data item, but proving a criterion which applies to the entire result as 
displayed in the table. 

Each of the data items referred to above is specified by available metadata. 
This has the implication that the information that is required to request a 
specific data item is available. When the metadata comprises a dimension 
and/or a measure and/or a dimension value it is possible to retrieve 
information for generating or identifying an association which is related to 
preferred presentation properties. Especially, it is convenient when the 
specific metadata that applies to a given data item can be determined from a 
graphical element that illustrates a value of the data item to thereby provide a 
link from the graphical element, via metadata, to preferred presentation 
properties. 

Expediently, the preferred presentation properties are retrieved in response 
to a user's directed action to the given graphical element. Thereby a very 
intuitive interface can be provided to the user. Thus, a user can target the 
graphical element that illustrates a figure to be explored according to his/her 
preferences. In the field of computer technology it is well known to provide a 
user with pointing devices for a user to make a directed action, eg a cursor 
controlled by a computer mouse, light pen or other pointing device. 
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As stated above, each of the data items referred to above is specified by 
available metadata. To be more specific, the metadata are assumed to be 
available, and the below will focus on deciding which metadata that are 
applicable to a given data item, to be able, firstly, to arrive from a graphical 
element to applicable metadata. It goes without saying that when some 
metadata are applicable others are not. 

It is shown that the graphical element 308 designates that the dimension 
value 'Y\ which is short for 'Year", is equal to the dimension value '2004'. A 
dimension value is a criterion. This criterion applies to the entire table. This is 
illustrated by a dashed line 307 and designates, on the one hand, that the 
table is within the scope of the metadata as specified in the data item bound 
to the graphical element 308 and, on the other hand, that there is a link from 
the graphical elements 302-306 to the metadata as specified in the data item. 

For the graphical elements 304, 305 and 306 applicable metadata are the 
metadata of the data item to which the graphical elements are bound. The 
scope of the metadata is confined to the respective cells (304,305,306). 

Likewise, for the elements designated in common by reference numeral 303 
applicable metadata are the metadata of the data items to which the 
graphical elements are bound. The scope of the metadata is confined to the 
respective cells (303). 

Metadata applicable to data items which are bound to graphical elements 
302 are the metadata specified in a respective column header and row 
header. Thus, for the cell containing the exemplary figure 'xxx' the applicable 
metadata are specified in the data items bound to the graphical element 305 
'S' and 303 'PG2\ 
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Consequently, the metadata applicable to exemplary figure 'xxx' are 'S' and 
'PG2' for the year 2004. 

The specific metadata that applies to the data item bound to a given 
graphical element can be determined by a framework of the report layout. 
Such a framework can provide the link from a graphical element to the data 
item containing the applicable metadata. The framework can be in 
accordance with HTML, Hyper Text Mark-up Language, different frameworks 
based on XML, extensible Mark-up Language, and/or based on 
parameterized hyperlinks. Alternatively, or additionally, other types of 
frameworks can be applied. 

An example of a hyperlink from a data report where hyperlinks are used as a 
framework is: 

http://AnalysisServer.com/Sales&ProductGroup=2&Year=2004 

Here, 'http://' designates the Hyper Text Transfer Protocol for transmitting a 
request for a preferred presentation based on appended metadata. 
'AnalysisServer.com' is an arbitrarily chosen IP address at which a server 
computer is requested to process the appended metadata in the form of 
parameters 'Sales&ProductGroup=2&Year=2004'. Individual parameters and 
their values are separated by the character *&'. Thus, the parameters are 
'Sales', 'ProductGroup' and 'Year*. The respective values are: no value, '2', 
and '2004', respectively. At the server it can be deduced that 'Sales' is a 
measure, '2' is a dimension value since it can be deduced that 
'ProductGroup' is a dimension, and '2004' is dimension value since 'Year* is 
a dimension. This deduction can be performed at the server computer by 
means of a mapping table. 
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Fig. 4 shows a second graphical presentation object in a data report. This 
presentation object is in the form of a bar-chart wherein the two measures 
from the table in fig. 3 ('Sales' and 'Revenue') are depicted by two different 
bar types (not filled and hatched bars). 

The graphical presentation object comprises graphical elements in the form 
of eight individual bars like 402, tick labels 403, axis labels 404 and legend 
labels 405, 406. Each of these graphical elements is bound to a respective 
data item. 

Like for the table in fig. 3, it is here shown that the graphical element 308 
designates that the dimension value 'Y', which is short for 'Year', is equal to 
the dimension value '2004'. Here, this criterion applies to the entire bar-chart. 
This is illustrated by dashed line 307 and designates, on the one hand, that 
the table is within the scope of the metadata as specified in the data item 
bound to the graphical element 308 and, on the other hand, that there is a 
link from the graphical elements 402-406 to the metadata as specified in the 
data item. 

For the graphical elements designated in common by reference numeral 403, 
i.e. the tick labels, the applicable metadata are the metadata of the data item 
to which the graphical elements are bound. Graphically, the scope can be 
confined to a text label of the tick labels or another graphical area that is 
intuitively connected to the tick labels. 

For the graphical elements designated in common by reference numeral 407, 
i.e. the bars, the applicable metadata specified the data items of the tick 
labels 403 and the legend text 405, 406 in combination. For example for the 

hatched bar 402, the applicable metadata are the tick label 403 'PG1' for 

ProductGroup equal to 1 in combination with the text legend 405 'S' for 
'Sale'. 
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Also for this presentation object it should be noted that the specific metadata 
that applies to the data item bound to a given graphical element can be 
determined by a framework of the report layout. Such a framework can 
provide the link from a graphical element to the data item containing the 
applicable metadata. The framework can be in accordance with HTML, Hyper 
Text Mark-up Language, different frameworks based on XML, extensible 
Mark-up Language, and/or based on parameterized hyperlinks. Alternatively, 
or additionally, other types of frameworks can be applied. 

Thus, in response to a user's directed action to a given graphical element 
that represents a figure, dimension or measure he/she wishes to explore 
further, metadata applicable to the specific element can be deduced or 
retrieved. Thus a link from the graphical element to applicable metadata is 
provided. 

To complete the link to preferred presentation properties a link from the 
applicable metadata to the preferred presentation properties is provided. This 
is described in the following. 

Fig. 5 shows a flowchart of a method according to the invention of 

determining an aeeociation and dotormining a prooontation. The flowchart io 

divided into a data determining section 508, a presentation determining 
section 510 and a step 515 of making a presentation based on determined 
data and presentation properties. In the data determining section 508, a first 
step 501 is to parse a representation of input metadata. This step comprises 
identifying data items and their category and associations of data items, if 
any. Optionally, the step 501 can comprise identifying dimension levels; 
criteria, if any; and combinations of associations. In subsequent step 502 it is 
determined whether any associations were identified. In the positive event 
(Y) it can prima facia be deduced that sufficient data were present in the 
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question and that a search for presentation properties can be initiated in step 
51 1 . In the negative event (N) however, it can be deduced no association is 
found in the representation of the input metadata and according to the 
invention the method continues in section 509 of the flowchart to create an 
association. In section 509 it is examined in step 503 whether an identified 
data item is of the dimensions type. In the positive event (Y) of step 503 a 
data item of the measures type is selected in step 505. In the negative event 
(N) of step 503 it is examined in step 504 whether an identified data item is of 
the measures type; and in the positive event (Y) thereof a data item of the 
dimensions type is selected in step 506. In case no measure is identified, and 
consequently no dimension is identified, it can be deduced that the input 
metadata has not even incomplete information, but is lacking information. In 
this case the situation can be handled by prompting the user to enter valid 
input metadata with at least one data item or alternatively by applying the 
most frequently used metadata and therewith applied presentation 
properties. 

In steps 505 and step 506 a previously used association, if any, involving the 
identified data item may be detected. However, in the event no previously 
used association involving the data item is found, a most frequently used 
data item can be selected or all data items of the respective type can be 
selected. An association based on the identified data items and determined 
data items is created in step 507. This step can involve creating a memory 
object for each data item of the dimensions type. 

If a data item of the measures type or dimensions type has been selected in 
either step 505 or step 506, respectively, a search for presentation properties 
can in a storage memory be initiated in step 511. In step 512 it is examined 
whether a previously used presentation is found. In the positive event (Y) 
presentation properties of a previously stored, like association is found, the 
presentation properties are applied in step 513 to make a presentation of the 
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data specified by the association in step 515. Alternatively (N), if no like 
association is found, presentation properties are created either by selecting 
the association that is most like an existing association and/or by using an 
expert system. Consequently, even a question with incomplete data 
5 identification can lead to retrieval and application of preferred presentation 
properties to make a presentation. 

In a preferred embodiment, the method according to the invention can simply 
parse the input metadata to identify associations, and subsequently proceed 
1 0 directly to step 51 1 to search for presentation properties. Thereby, 

presentation properties can be retrieved based on associations identified in 
the input metadata. Thus the steps 502 and steps in section 509 can be 
omitted while the method is in accordance with the invention. 

1 5 Thus in accordance with the invention, a dimension or measure as the case 
may be can be selected to create a complete association. However, in 
accordance with another aspect of the invention an identified association, 
dimension or measure can be expanded to multiple associations. 

20 The expanding can be based on user preferences. User preferences can be 
determined by maintaining a list of combinations of associations that are 
used concurrently or in the same data report. Thus, when an association is 
determined it can be expanded by looking up other associations which have 
previously been used in combination with the identified association. 

25 Alternatively, the list can include a number which for an identified association 
reflects the likelihood that a user will apply another identified association. 
This number can be a relative or absolute number of times the identified 
association has previously been used in combination with the other identified 
association. Thus, when an association is determined it can be expanded by 

30 looking up other associations which, with a given likelihood, have been used 
in combination with the identified association. For instance, the given 
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likelihood can be expressed as a threshold value of e.g. 50%; for an 
association A1 it is stated that in 10% of its uses association A2 is also used, 
whereas in 90% of its uses association A3 is also used. Thus it can be 
deduced that A1 should be expanded to be combined with A3. 

5 

When a measure is identified, firstly, a complete association is created by 
selecting a dimension. Secondly, this created association can be expanded 
as set forth above. This also applies to dimensions. 

1 0 The aspect of expanding an association from an identified association and/or 
measure and/or dimension can be embodied as an individual step between 
section 508 and 510. Alternatively, the aspect can be embodied by means of 
section 510. In any event, when an association is expanded presentation 
properties is to be applied to make a presentation of the multiple associations 

15 obtained by expanding an identified association. 

It should be noted that step 502 can be applied iteratively to identify multiple 
associations and/or measures and/or dimensions in the metadata. 

20 Fig. 6 shows a flowchart of a method according to the invention of 

determining an association. This flowchart is an alternative and more detailed 
illustration of the process of determining data. Based on input metadata 601, 
a storage memory of combinations of presentation objects is searched to find 
presentation properties for previously used combinations of presentation 

25 objects; e.g. a combination of a pie chart and a bar chart object. The contents 
of the storage memory of combinations of objects can have the below 
exemplary form: 



Combination 


Frequency 


Objectl =(Time Level 1; Turnover); 
Object2=(Country; Contribution Margin); 


3 
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Object3=(Customer Level 0; Turnover; Cost; 

Contribution Margin); 

Cntena=(Time Level 1=2003 January) 




Object1=(Time Level 0; Contribution Margin); 
uujecu:— ^ousiomer Level u, i urnover, L>ost, 
Contribution Margin); 

Criteria=(Country="United States"; Time Level 
0=2003) 


2 


Object1=(Time Level 2; Turnover); 


3 







Table 2 



Alternatively, this can be represented in XML format as shown below for the 
first record in table 2: 

5 

<object name="object1"> 

<d»menslon name=Time Level 17> 

<measure name="Tumover7> 
</object> 

10 <object name="Object2"> 

<dlmension name="Country7> 
<measure name="Contribution Margin7> 
</object> 

<object name- 'Object3"> 
15 <dimenslon name- 'Customer Level 07> 

<measure name="Tumover7> 
<measure name="Cost7> 
<measure name="Contribution Margin7> 

</object> 

20 <object name="Criteria"> 

<dimension name-' Time Level 17> 
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<value name="2003 January7> 
</object> 

As a result of the search, the record that is determined to have the best 
5 match with a record is selected temporarily and it is examined whether the 
temporarily selected record matches all items identified in the question. In 
case there is a match on all items (Y) it is determined in step 604 to continue 
to step 605, wherein properties of the temporarily selected record is applied 
to make a presentation in step 607. Before or after making the presentation 
10 in step 607, the frequency of use of the selected presentation is updated. 

In case there is not a match on all items (N) it is determined in step 604 to 
continue to step 608, wherein it is examined whether a data item of the 
dimensions type was identified. Preferably, step 608 comprises selecting 

1 5 one, preferably a first, of several associations, if there are several 

associations. However, according to the invention, the method can resume at 
this step, in which case a next association is selected. In the positive event 
(Y) of step 608, an object for each identified dimension is created. This is 
based on the assumption that each dimension is to be presented by an 

20 individual object. In the event (N) that no dimension can be identified, the 
most frequently used dimension in association with an identified measure, if 
any, is selected. Thereby, if for instance a data item 'sale' is identified the 
method can select e.g. the data item time' if this is the most frequently used 
data item in association with 'sale'. Subsequently, an object for the selected 

25 data item of the dimensions type is created. 

Preferably, the method continues to step 613 in which it is examined whether 
a data item of the measures type is identified. If, in step 614, it is decided that 
a measure item is identified (Y) the identified measure item is selected; 
30 alternatively (N) the most frequently used measure in association with the 
identified dimension is selected. 
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At this stage of the method, Identified by the downward arrow with capital 'A', 
data items are selected and presentation objects have been created. If 
several associations are identified, the method can resume at step 608. 
5 Alternatively, the method can continue despite there are several associations 
to resume at step 608 from a later step. 

It should be noted that table 2 above can be used for expanding the 
presentation of an association. In case a single association, measure or 

10 dimension is found an association can be determined as described above. 
Based on the determined association, presentation properties are applied to 
make a presentation of the association. However, in case an expansion is 
desired, a search for presentation properties of a given association can be 
expanded by applying presentation properties of a record in table 2 in which 

15 the igiven association is a constituent in a combination of multiple 

associations. This will typically require that data are requested according to 
the combination of multiple associations. Thereby, metadata yielding a 
presentation of the measure 'Sale' can in a first instance be associated with 
the dimension 'ProductGroup' and in a second instance be expanded to be 

20 combined with an association of 'Sale' and Time'. These two associations 
can be presented by means of two different objects eg a pie-chart object and 
a bar-chart object. 

Fig. 7 shows a flowchart of a method according to the invention of 
25 determining a presentation. The flowchart is entered at a stage identified by 
the downward arrow with capital 'A'. At this stage, data items are selected to 
form an association and presentation objects have been created. Thus, 
according to invention, presentation properties for a determined association 
can be determined by searching a storage for presentation properties of a 
30 previously stored, like association. In the event presentation properties of a 
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previously stored, like association is found, the presentation properties can 
be applied to make a presentation of the data specified by the association. 

At a first level of a layered search for presentation properties, the method 
5 comprises a step 701 of seeking a match of all data items of an association; 
and if a match is found (Y), step 702 directs the method to a next object. 
Alternatively (N), if no match is found, step 702 directs the method to a 
second level at which the method comprises a step 703 of seeking a match 
of an identified data item of the measures type only. Thereby, an associated 

10 data item of the dimensions type can be different from the identified data item 
of the dimensions type. If a match is found (Y), step 704 redirects the 
method to a next object. Alternatively (N), if no match is found, step 704 
directs the method to a third level at which the method comprises a step 705 
of seeking a match of data items of the dimensions type at same dimensions 

1 5 levels - for instance 'time, month' may match, whereas 'time, day' will 

consequently not match. In the positive event, a match is found; step 706 
directs the method to a next object. In the negative event, a match is not 
found; step 706 directs the method to a fourth level. At this fourth level the 
method comprises a step 707 of seeking a match of an identified data item of 

20 the dimensions type only. Thus, allowing the dimension level to be different. 
If a match is found (Y), step 708 redirects the method to a next object. 
Alternatively, it is deduced that no like presentation has been recorded and 
an expert system is applied in step 709 to select presentation properties 
based on e.g. constraints of the medium on which the presentation is to be 

25 produced and/or based on the structure and/or format of the data to be 

presented. The method is redirected to a next object from steps 702, or 704, 
or 706, or 708, or 709 via steps 710, 71 1 and 712. In case step 708 is 
resumed from a stage corresponding to transition 'A', step 712 of selecting a 
next object leads to step 701 if more objects were identified in step 710. 

30 Alternatively, if the method is not arranged to resume at step 708 from a 
stage corresponding to transition 'A', step 712 of selecting a next object is 
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omitted and the flow is resumed at step 708 from step 71 1 in positive events 
(Y). 

Thereby, a layered search is provided for resembling presentation properties 
that, to a largest possible extent, conform to a user's recorded preferences. 

The expert system can be illustrated by pseudo-code of the following form, 
where BEGIN and END statements enclose the pseudo-code: 

BEGIN 

If dimension is a time-dimension then 

Type=barchart, legend=off; labels=off; 3D 

effects=Orthogonal 
Else if one measure then 

Type=piechart, legend=on; labels=on; 3D- 

effects=Orthogonal 

Else 

Type=crosstab, legend=off; labels=off; 3D- 
effects=none 

Retrieve data from database 

If Type=piechart and number of dimension members is > 10 then 

Type=crosstab, legend=off; labels-off; 3D- 
effects=none 

If type not map and all dimension members are defined on map 
then 

Type=map, legend=off; labels=on; 3D-effects=none 
If labels overlapping then 
Labels=off 



END 
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After the statement 'Retrieve data from database' it is possible to involve the 
structure and format of data to make decisions by means of the expert 
system. 

5 

The expert system can be a type using linear logic programming, fuzzy logic, 
neural values, neural networks or of any another type. Thus, the expert 
system can be implemented in various other ways than shown above. 

10 To explain multidimensional databases, measures, dimensions, and levels 
one can imagine a spreadsheet whose rows represent products and columns 
represent months; these constitute two dimensions. In continuation thereof, it 
is possible to stack additional sheets (one for each sales office, say) that also 
have product and month rows. "Sales offices" thus becomes the third 

15 dimension. 

A multidimensional database can contain multiple dimensions, representing, 
for example, different scenarios (e.g., budget versus actual) or customer 
categories. The data item to be measured across these dimensions is called 

20 a measure. In the above description of a preferred embodiment, e.g. 'sales' is 
a measure. A multidimensional database can have multiple measures. For 
example, it is possible to track both monetary income and units sold across 
the various dimensions. If a dimension consists of units that can be broken 
down into smaller units or grouped into larger ones, the relationship between 

25 unit levels is known as a hierarchy or simply 'levels'. Typical hierarchies are 
years broken down into levels of quarters and months, or sales offices 
grouped into regions. Many OLAP applications assign a single unit at the top 
hierarchical level of each dimension to represent the total for the entire 
dimension. Analysis tools then allow you to drill down into greater detail - for 

30 example, beginning with sales for the entire company, then by region, then 
by sales offices, and, finally, by individual salespersons. 
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"Meta-data" is descriptions of data items and can range from simple field 
names or table names to more advanced descriptions of the data comprising 
e.g. description of processes generating the data. 

5 

With regard to fig. 4 it should be emphasized that the determination of 
presentation properties can be considered as comprising a layered search 
(1 ,2,3,4) for presentation properties. The layered search can comprise a first 
level (1 ) with a search for a match of measures and same dimensions. It can 

10 comprise a second level (2) with a search for a match of measures and 
different dimensions. It can comprise a third level (3,4) with a search for a 
match of dimension at primarily same level of dimension or secondarily at a 
different level of dimension. And it can comprise a final step of applying an 
expert system, arranged to determine and apply presentation properties, in 

15 the event no like association is found. 



